BEST AVAILABLE COPY 



- 1 - 

(12) Japanese Unexamined Patent Application Publication 

(11) Publication No. 11-351903 

(43) Publication Date: December 24, 1999 

(21) Application No. 10-159577 

(22) Application Date: June 8,1998 

(71) Applicant: NEC Corporation 

7-1, Shiba 5-chome, Minato-ku, Tokyo, Japan 

(72) Inventor: Kyoya INABA 
NEC Corporation 

. 7-1, Shiba 5-chome, Minato-ku, Tokyo, Japan 
(74) Agent: Patent Attorney, Norio TAKAHASHI (other three 
persons ) 

(54) [Title of the Invention] HANDY NAVIGATION SYSTEM 
(57) [Abstract] 

[Object] To provide a handy navigation system in which a 
route to a destination is notified with a voice guidance. 

[Solving Means] This handy navigation system consists of 
a mobile terminal capable of receiving position information 
of latitude and longitude from a satellite, and a mobile 
communication switching station to which a database based on 
a subscribers database of the position information and the 
destination information provided from the mobile terminal 
via a radio base station and a navigation device are 
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connected for navigating based on the subscriber database. 
The navigation device analyzed a route based on the position 
information and the destination information, and transmits 
the information as voice guidance to be listened to with the 
mobile terminal. 



[Claims ] 

[Claim 1] A handy navigation system comprising: 

a mobile terminal capable of receiving position 
information of latitude and longitude from a satellite; .and., 

a mobile communication switching station to which a 
database based on a subscriber database of the position 
information and the destination information provided from & 
the mobile terminal via a radio base station and a 
navigation device are connected for navigating based on the 
subscriber database. 

[Claim 2] The handy navigation system according to claim 1, 
wherein said navigation apparatus analyzes a route based on 
the position information and the destination information, 
and transmits the information to be listened to. 
[Claim 3] The handy navigation system according to claim 1 
or claim 2, wherein, if said mobile terminal moves after 
starting of navigation, said navigation device re-registers 
said position information to reanalyze the route. 
[Claim 4] The handy navigation system according to any of » 



- 3 - 



claim 1 through claim 3, wherein said destination 
information is information obtained from the telephone 
number of a stationary terminal of the destination. 
[Claim 5] The handy navigation system according to any of 
claim 1 through claim 3, wherein said destination 
information is the information of latitude and longitude 
received by the mobile terminal in the destination from the 
satellite . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] This invention relates 
to a handy navigation system using a mobile terminal. 
[0002] 

[Description of the Related Arts] When navigation is 
performed by using a mobile terminal, a navigation device 
should be provided with accurate position information of the 
mobile terminal. In the conventional Art, as shown in the 
network block diagram in Fig. 5, the position of the mobile 
terminal 1 is registered as position information 63 in 
subscriber data 62 in a database 61 in a mobile 
communication switching station 5. Operations in this case 
are described in a flowchart of Fig. 6. Incidentally, in 
the flowchart in this application, every component is 
encircled by a dotted line, and its name is written in order 
to clarify which component performs a process. 
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[0003] In the block diagram of Fig. 5 and the flowchart of 
Fig. 6, when the mobile terminal 1 moves from the state of 
existing in a first location area 2, as shown in step 70 

(hereinafter abbreviated as S70 or the like) to a second 
location area 3, the mobile terminal 1 receives a radio 
signal called broadcast information, transmitted from the 
radio base station 4, for identifying and notifying the 
location area where the mobile station exists at present. 
The mobile terminal 1 determines that the first location 
area 2 before moving is different from the second location 
area 3 of the broadcast information presently being received 
from the radio base station 4 (S71, S72 and S72) , and 
transmits a position registration request signal to the 
mobile base station 4 (S74). 

[0004] On the other hand, the radio base station 4 which 
receives the position registration request signal from the 
mobile station 1 transmits a location area number of the 
second location area -3 to which the mobile terminal 1 
transmits the position registration request signal to the 
mobile communication switching station 5 (S75) . Upon 
receiving the location number of the second location area 
which are transmitted from the radio base station 4 to the 
mobile terminal 1, the mobile communication switching 
station 5 registers the location area number of the second 
location area 3 in the position information 63 of the 
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subscriber data 62 corresponding to the mobile terminal 1 in 
the database 61 (S76 and S77) . 

[0005] According to the conventional art, the position 
information of a mobile terminal is mainly used to determine 
to which radio base station the mobile communication 
switching station should transmit a paging signal, regarding 
the radio base station which accommodates the location area 
in which the mobile terminal exist at the time of when an 
incoming call arrives. Therefore, the mobile communication 
switching station is not required to grasp the accurate 
present position of the mobile terminal, but only to 
recognize which location area does the mobile terminal exist. 
[0006] 

[Problems to be Solved by the Invention] However, in above- 
described method, since the registration of the present 
position of the mobile terminal in the database is performed 
based on a location area number of a predetermined area 
called a location area, there is a problem in which the 
accurate position of a mobile terminal cannot be determined 
while the rough position in the location area can be 
recognized. Moreover, the problems about the present 
navigation system for an automobile is that it is expensive 
and is inconvenient to be carried. These problems should be 
solved . 

[0007] The present invention is made under above-described 



- 6 - 



situation, and it is the object of the present invention to 
provide a handy navigation system in which, by inputting the 
telephone number ot the destination to a cellular telephone 
having a function of receiving latitude and longitude 
information from a satellite, a route to the destination is 
notified by voice guidance. 
[0008] 

[Means for Solving the Problems] According to claim 1 of 
the present invention, there is provided a handy navigation 
system consisting of a mobile terminal capable of receiving 
position information of latitude and longitude from a 
satellite, and a mobile communication switching station to 
which a database based on a subscriber database of the 
position information and the destination information 
provided from the mobile terminal via a radio base station 
and a navigation device are connected for navigate based on 
the subscriber database. 

[0009] According to claim 2 of the present invention, the 
simple navigation system according to claim 1, wherein the 
navigation device analyzes a route based on the position 
information and the destination information, and transmits 
the information as voice guidance to be listened to with the 
mobile terminal. 

[0010] According to claim 3 of the present invention, the 
handy navigation system according to claim 1 or claim 2, 
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wherein, if said mobile terminal moves after starting 
navigation, the navigation device re-registers said position 
information to reanalyze the route. 

[0011] According to claim 4 of the present invention, the 
handy navigation system according to any of claim 1 through 
claim 3, wherein said destination information is information 
obtained from the telephone number of a stationary terminal 
of the destination. 

[0012] According to claim 5 of the present invention, the 
handy navigation system according to any of claim 1 through 
claim 3, wherein said destination information is the 
information of latitude and longitude received by the mobile 
terminal in the destination from the satellite. 

[0013] 

[Embodiments] Hereinafter, an embodiment of this invention 
is described with reference to the drawings. Fig. 1 is a 
block diagram showing a configuration of a network of a 
simple navigation system according to a first embodiment of 
this invention. In the figure, reference numeral 1 denotes 
a mobile terminal, reference numeral 4 denotes a radio base 
station, reference numeral 5 denotes a mobile communication 
switching station, reference numeral 61 denotes a database, 
reference numeral 62 denotes subscriber data, reference 
numeral 63 denotes position information, reference numeral 
64 denotes destination information, reference numeral 7 
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denotes a navigation device, and reference numeral 8 denotes 
a satellite . 

[0014] The mobile terminal 1 has the function of receiving 
the position information 63 consisting of the latitude 
information and the longitude information from the satellite 
8 and transmitting the destination information 64 inputted 
by a terminal operation and the position information 63 to 
the radio base station 4. The radio base station 4 is 
connected to the mobile communication switching station 5 
and has the- function of receiving the position informa-tion 

63 of the mobile terminal 1 and the destination information 

64 from the radio base station 4 and transmitting them to 
the mobile communication switching station 5. & 
[0015] The mobile communication switching station 5 is 
connected to the radio base , station 4, the database 61 and 
the navigation device 7, and based on a call by a 
predetermined number from the mobile terminal 1, performs a 
navigation service corresponding to this predetermined 
number (hereinafter referred to as specified number) . 
[0016] In this embodiment, the mobile communication 
switching station 5 has the function of registering/erasing 
the position information 63 and the destination information 
64 which are transmitted from the radio base station 4 
in/from the position information' 63 and the destination 
information 64 of the subscriber data in the database 61 by 
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starting of handy navigation based on the first specified 
number, re-notification request of the route to the 
destination based on the second specified number and a 
stoppage operation of the handy navigation apparatus based 
on the third specified number. 

[0017] Also, the mobile communication switching station 5 
has the function of not only notifying the subscriber data 
62 of the position information 63 in the database 61 and the 
destination information 64 but also notifying the navigation 
device of 7 the position information 63 and the destination 
information 64 at the time of starting the handy navigation 
service based on the first specified number. 
[0018] Additionally, the mobile communication switching 
station 5 has the function of reading the destination 
information 64 from the subscriber data 62 in the database 
61 and notifying the navigation device 7 of the position 
information 63 received from the satellite at that time at 
the time of requesting the re-notification of the route to 
the destination based on the second specified number. The 
database 61 is connected to the mobile communication 
switching station 5, contains the subscriber data 62, and 
the position information 63 and the destination 
inf ormation64 are contained in this subscriber data 62. The 
database 61 has the function of registering/erasing the 
position information 63 and destination information 64 
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notified from the mobile communication switching station 5. 
[0019] Also, the database 61 has the function of notifying 
the mobile communication switching station 5 of the position 
information 63 and the destination information 64, upon 
receiving a request reading request of the position 
information 63 and the destination information 64 from the 
mobile communication switching station 5. The navigation 
device 7 has the function of analyzing the route from the 
present position of the mobile terminal 1 to the destination 
based on the position information 63 and the destination 
information 64 and notifying the route by voice guidance. 
[0020] In this embodiment, the destination information and 
the latitude and longitude information received from the 
satellite 8 shown in Fig. 1 can be registered in the 
position information 63 and the destination information 64 
in the subscriber data 62 corresponding to the mobile 
terminal 1 in the database 61 connected to the mobile 
communication switching station 5 by starting operation of 
the simple navigation based on the first specified number. 
Also, the route to the destination can be notified by the 
voice guidance from the navigation device 7, by notifying 
the navigation device 7 of the position information 63 and 
the destination information 64 registered in the database 61. 
[0021] Also, in this system, in the case of changing the 
destination after starting the handy navigation based on the 
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first specified number, the position information 63 and the 
destination information 64 in the subscriber data 62 
corresponding to the mobile station 1 in the database 61 are 
re-registered and the route to the destination can be 
notified to the mobile terminal 1 by the voice guidance, by 
registering the destination information 64 again based on 
the first specified number. 

[0022] Also, in the case of re-listening to the voice 
guidance to the destination after starting of the handy 
navigation by the first specified number from the mobile ~ 
station, by dialing the second specified number, the mobile 
station 1 can re-register the longitude and latitude 
information being received from the satellite 8 shown in Fig. 
1 at that time, in the position information 63 of the 
subscriber data 62 corresponding to the mobile station 1 in* 
the database 61 connected to the mobile communication 
switching station 5. Also, by notifying the navigation 
device of the position information 63 re-registered in the 
database 61 and the destination information 64, the 
navigation device 7 can notifies the mobile station 1 of the 
route from the present position to the destination by the 
voice guidance. 

[0023] Also, in the case of stopping the simple navigation, 
by dialing the third specified number, the mobile station 1 
can erase the position information 63 and the destination 
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information 64 which are registered in the database 61. 
[0024] In Fig. 1, the mobile communication switching 
station 5 is connected to the radio base station 4, the 
database 61 and the navigation device. Furthermore, the 
radio base station 4 accommodates the first location area 2 
and the second location area 3. Furthermore, the subscriber 
data 62 is registered in the database 61, and position 
information 63 and the destination information 64 are 
registered in the subscriber data 62. 

[0025] In the conventional mobile station 1, in case in 
which the mobile station 1 moves from the first location 
area 2 to the second location area 3, since the location 
area number of the second location 3 is registered in the 
position information 63 of the subscriber data 62 in the 
database 61, the accurate present position of the mobile 
station cannot be determined. In this embodiment, by 
starting the handy navigation operation based on the first 
specified number from the mobile terminal 1, the latitude 
and longitude information is received from the satellite 8 
and the information is registered in the position 
information 63 of the subscriber data 62 in the database 61. 
Thus, the accurate present position of the mobile terminal 1 
can be determined. 

[0026] Furthermore, since the present position of the 
mobile terminal 1 can be determined, the destination 
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information inputted in the mobile terminal 1 and position 
information 63 are notified to the navigation device, the 
mobile terminal 1 is notified of the route from the present 
position to the destination by the voice guidance. Thus, in 
the present invention, without preparing or carrying an 
expensive navigation device, by a simple operation of the 
mobile terminal 1, the route to the destination can be 
notified by the voice guidance. 

[0027] Also, since the position information 63 longitude 
and latitude received by the mobile station from the 
satellite and the destination information 64 registered from 
the mobile terminal are held in the subscriber data in the 
database 61, the navigation device 7 is notified of the 
position information 63 of the subscriber data 62 in the 
data base only when the mobile terminal 1 calls out by the 
first specified number and the second specified number. 
Since the navigation device 7 is used only in case in which 
a route notification request is given by the mobile terminal 
1, one mobile terminal 1 may not occupy the navigation 
device 7. Even when the mobile terminal is starting the 
handy navigation, if the navigation device 7 is not used, 
other mobile terminal can start the handy navigation, and it 
can listen to the route to the destination by voice guidance. 
[0028] Subsequently, operations of this embodiment are 
described with reference to the network block diagram in Fig, 
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1 and the flowcharts in Fig. 2-Fig. 4. Incidentally, in the 
flowcharts in Fig. 2-Fig. 4, every component is encircled by 
dotted lines, and their name are written in order to clarify 
which component performs a process. 

[0029] In the case of notifying the mobile terminal 1 of 
the route by the voice guidance, as shown in the flowchart 
in Fig. 2, upon performing an operation of starting the . 
handy navigation based on the first specified number (Sll), 
the mobile terminal 1 sets the destination information 64 
inputted in a service starting signal and the position 
information such as the latitude and longitude information 
received from the satellite (S12 and S13), and notifies the 
radio base station 4 of the information. & 
[0030] The radio base station 4 notifies the mobile 
communication switching station 5 of the destination 
information 64 and the position information 63 in the 
service starting signal (S14). 

[0031] The mobile communication switching station 5 
notifies the database 61 and the navigation device 7 of the 
destination information 64 and the position information 63 

(S15) in the service starting signal received from the radio 
base station 4 (S16) . The database 61 registers the 
destination information 64 and the position information 63 
notified from the mobile communication switching station 5 
in the destination information 64 and the position 
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information 63 in the subscriber data (S20) . 

[0032] The navigation device 7 analyzes the route from the 
present position to the destination based on the destination 
information 64 and the position information 63 notified from 
the mobile communication station 5 (S18) . 

[0033] Consequently, operations for listening to the voice 
guidance or the route to the destination after starting the 
handy navigation based on the first specified number 
inputted by the mobile terminal are described with reference 
to the flowchart at the time of the second specified number 
shown in Fig. 3. In this figure, the mobile terminal 1 
dials the second specified number (S31) , sets the position 
information 63 of latitude and longitude which is received 
satellite 8 at that time in the voice guidance re-listening 
signal (S32 and S33) , and notifies the radio base station 4 - 
of it (S34). The radio base station 4 notifies the mobile 
communication switching station 5 of the voice guidance re- 
listening signal from the mobile terminal 1 (S35) . 
[0034] Upon receiving the voice guidance re-listening 
signal, the mobile communication switching station 5 re- 
registers the position information S63 set in the voice 
guidance re-listening signal in the position information 63 
in the subscriber data 62 according to the mobile terminal 1 
in the database 61 (S36 and S37), reads the re-registered 
position information 63 and the destination information 64 
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registered in the database 61 (S38), notifies the navigation 
apparatus 7 (S39) . By doing this, the route from the 
present position to the destination is re-registered (S40) , 
and the mobile terminal 1 is notified of it by voice 
guidance (S41) . 

[0035] Next, operations for stopping the handy navigation 
service is described with reference to the flowchart in Fig. 
4. In this figure, the mobile terminal 1 notifies the radio 
base station 4 of a handy navigation service stoppage signal 

(552) by dialing the third specified number (S51) . The 
radio base station 4 notifies the mobile communication 
station 5 of the handy navigation service stoppage signal 

(553) . Upon receiving the handy navigation service stoppage 
signal from the radio base station 4, the radio base station 
5 notifies the database 61 of a erasure request position 
information 63 of the data of subscribers of the database 61 
and the destination information 64 (S54) to stop the handy 
navigation service. The database 61 erases the position 
information 63 and the destination information 64 based on 
the erasure request from the mobile communication switching 
station 5 (S55) . 

[0036] As described above, a detailed description of the 
operations of an embodiment of the present invention with 
reference to the drawings. The present invention is not 
limited to this embodiment, and modifications to the 
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original design are intended to be included without 
departing from the spirit of this invention. 

[0037] For example, in above-described embodiment, although 
a case in which a destination has a stationary telephone is 
mainly described, a case in which the destination is a 
mobile terminal may applicable. In such a case, latitude 
and longitude information received from the satellite 
corresponding to the mobile terminal in the destination is 
set in the destination information in the subscriber data to 
the route to the mobile terminal in the destination is 
notified by the voice guidance with the navigation device. 

[0038] 

[Advantages] As described above, in this invention, by 
starting operations of the handy navigation based on the 
first specified number, the latitude and longitude 
information is received from the satellite, and then the 
information is registered in the database in the subscriber 
database. Thus, an effect in which the accurate position of 
the mobile terminal can be determined can be obtained. 
[0039] Furthermore, since the present position of the 
mobile terminal can be determined, the destination 
information inputted in the mobile terminal and position 
information are notified to the navigation device, and this 
makes it possible to listen to the route from the present 
position by the voice guidance. Thus, in this invention, an 
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effect in which the route to the destination can be notified 
by the voice guidance with an operation from a handy mobile 
terminal without preparing or carrying an expensive 
navigation device can be obtained. 

[0040] Also, since the position information of longitude 
and latitude received by the mobile station from the 
satellite and the destination information registered from 
the mobile terminal are held in the subscriber data in the 
database, the navigation device is notified of the position 
information of the subscriber data in the database only at 
the time of starting of handy navigation by the first 
specified number and of calling out of the voice guidance 
re-listening by the second specified number. Since the 
navigation device is used only in case in which a route 
notification request is given by the mobile terminal, one 
mobile terminal may not occupy the navigation device. An 
effect can be obtained in which,, even when the mobile 
terminal is starting the handy navigation, if the navigation 
device is not used, other mobile terminals can start the 
handy navigation, and it can listen to the route to the 
destination by the voice guidance. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram showing a network configuration 
of a handy navigation system according to an embodiment of 
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the present invention. 
[Fig. 2] 

Fig. 2 is a flowchart illustrating an operation of the 
handy navigation at the time of a first specified number 
according to the present invention. 
[Fig. 3] 

Fig. 3 is a flowchart illustrating an operation of the 
handy navigation at the time of a second specified number 
according to the present invention. 
[Fig. 4] 

Fig. 4 is a. flowchart illustrating an operation of the 
handy navigation at the time of a third specified number 
according to the present invention. 
[Fig. 5] 

Fig. 5 is a block diagram showing a network configuration 
of a position registration system according to the 
conventional technology . 
[Fig. 6] 

Fig. 6 is a flowchart illustrating an operation of the 
position registration system according to the conventional 
technology. 
[Reference Numerals] 

1: mobile station 

2: first location area 

3: second location area 



- 20 - 



4 : radio base station 

5: mobile communication switching station 

61: database 

62: subscriber data 

63: position information 

64: destination information 

7 : navigation device 

8 : satellite 
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[Fig. 1] 

1: mobile station 
2: first location area 
3: second location area 
4 : radio base station 

5: mobile communication switching station 

61: database 

62: subscriber data 

63: position information 

64 : destination information 

7: navigation device 

8: satellite 

[Fig. 2] 

S10: service start 
1: mobile station 

Sll: dial first specif ie:d number 
S12: Is signal from satellite 8 received? 
S13: Is destination information inputted? 
4: radio base station 

S14: transmit destination information 64 and position 

information 63 

5: mobile communication switching station 

S15: receive destination information 64 and position 

information 63 
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S16: transmit destination information 64 and position 
information 63 
61: database 

S20: register position information 63 and destination 
information 64 in subscriber data 62 
7: navigation device 

S17: analyze route based on position information 63 and 
destination information 64 

S18: transmits route by voice guidance 
S21: navigation service is failed 
S19: voice guidance listened 



[Fig. 


3] 


S30: 


re-listen gu 


a: mobile termina 


S31: 


dial second 


S32 : 


Is position 


S43: 


navigation s 


S33: 


first specif 


S44 : 


to first spe 


S34 : 


transmit voi 


b: radio base sta 


S35 : 


transmit voi 



c: mobile communication switching station 5 

S36: transmit voice guidance re-listening signal 
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d: database 61 

S37: re-register position information 63 in data 62 
subscribers 

e: mobile communication switching station 5 

S38: read re-registered position information 63 and 
destination information 64 

S39: notify navigation apparatus of read position 
information 63 and destination information 64 

f : navigation apparatus 

S40: analyze route base on position information 63 and 
destination information 64 

S41: transmit route by voice guidance 
S42: voice guidance listened 

[Fig. 4] 

S50: service stopped 

a: mobile terminal 1 

S51: dial third specified number 

S52: first specified number started? 

b: radio base station 4 

S53: transmit service stoppage signal 

c: mobile communication switching station 5 

S54: transmit service stoppage signal 

d: database 61 

S55: erase position information 63 and destination 
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information 64 in subscriber data 62 
S5 6 : service stopped 
S57 : connect wrong dial talkie 



[Fig. 5] 

5: mobile communication switching station 

4 : radio base station 

2: first location area 

3: second location area 

1: mobile terminal 

61 : database 

62 : subscriber data 

63 : position information file 



[Fig. 6] 

S70: mobile terminal 1 exists in first location area 2 
S71: move to second location area? 

S72: broadcast information of location area received? 

S73: Is location area of broadcast information different 
from first location area stored in RAM? 

S74: transmit position registration request signal to 
radio wave station 4 

b: mobile communication switching station 5 

S76: transmit position information of second location area 
3 to database 
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d: database 

S77: register position information of second location area 
in position information of data 62 of subscribers 
S78: position registration successfully completed 
S79: position registration failed 
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